Acyclic diterpene glycosides, named capsianosides I, II, III (1), C (2), D (3), E (4) and F (5), have been isolated from the dried hot red pepper fruits of Capsicum annuum L. used in Kimchi. The structures of these compounds have been revised in the sugar connectivities by 1D-and 2D-NMR spectroscopic and chemical methods.
Kimchi, a fermented Chinese cabbage product, has been prepared and consumed in Korea traditionally. Now its consumption is expanding worldwide owing to various functional properties such as anti-carcinogenic and anti-oxidative activities. 1) Kimchi is made of Chinese cabbage, with different spices, garlic, ginger and hot red pepper.
2) The Capsicum species is a very important plant used as vegetables, spices and external medicine, and capsaicinoids are the group of compounds responsible for the 'heat' sensation. These metabolites are also used as pest repellants in agriculture, and there is interest their synergistic use with organophosphate insecticides.
3) Capsaicin, a prototypical capsaicinoid, is used to mitigate neurogenic pain; several products applied as creams and gels (e.g. Axsain and Zostrix) have appeared on the market as topical analgesics, but irritance severely limits the pharmacological use of capsaicinoid. 4) Peppers are also a good source of vitamins A, C, and E, which are present in high concentration in various pepper types. 5) Total flavonoid and phenolic components are important dietary antioxidants. 6) Although carotenoids, lipids and capsaicins have been studied in depth, there are few reports on the highly polar components of the Capsicum species. Meanwhile, a novel acyclic diterpene glycoside, capsianoside A, was obtained from the part of the polar ingredients in the fresh fruits of Capsicum annuum L. var. fasciculatum IRISH. 7 ) Also, we isolated novel acyclic diterpene glycosides, capsianosides A-H and I-VI, VIII-X, XIII, XV and XVI, from Capsicum plants in the previous researches. [8] [9] [10] In this study, we have examined the chemical composition of the water-soluble fraction of dried hot red pepper fruits C. annuum L. used in Kimchi, and here we report the structure characterization of seven compounds, five of which (1) (2) (3) (4) (5) H-and 13 C-NMR spectra were identical with those of capsianoside III reported previously, 8) the configuration at C-3 was regarded as S, suggesting that the aglycone moiety is 17-hydroxy-6E,10E,14Z-(3S)-geranyl-linalool. Other sapogenols of capsianosides C (2), D (3), E (4) and F (5) were also coincident with that of 1. The 8) should be revised. Therefore, the structure of 1 was determined to be 3-O-
Capsianoside C (2) C-NMR signals due to the sapogenol part indicated that the sapogenol part of 2 comprised a 17-hydroxy-6E,10E,14Z-(3S)-geranyllinalool and a 6E,10E,14E-13-hydroxy-(3S)-geranyllinalool-16-oic acid previously reported for dimeric ester compounds, capsianosides. 8 H COSY. Consequently, it was found that the hydroxyl group at C-3 of the Rha I is concerned with the ester bond. The structure of 3 was repre-
Capsianoside E (4) 3 .88 of the rhamnosyl moiety in the TOCSY. So, it was found that the hydroxyl group at C-2 of the Rha I is concerned with the ester bond. Therefore, the structure of 4 was characterized as in the TOCSY. The evidence from the 13 C-NMR spectrum of 5 was also consistent with that of the 1 H-NMR spectrum. Hence, the structure of 5 could be determined
Since previous study committed the mistake at the sugar combination owing to ambiguous assignments in the Capsianosides II, I, A, and D in vitro inhibited angiotensin converting enzyme 3.6% at 0.77 mg, 22.1% at 1.97 mg, 31.1% at 1.15 mg and 32.8% at 2.47 mg, individually. Capsianoside D in vitro inhibited renin 49.7% at 20 mg/ml and 23.4% at 2 mg/ml. So, capsianosides are useful for the improvement and prevention of hypertension.
11) These acyclic diterpenes have been revealed rarely in nature. For efficient utilization of natural resources, we plan research of aerial parts and perform various pharmacological tests.
Experimental
The optical rotations were measured with a JASCO DIP-1000 (lϭ0.5) automatic digital polarimeter.
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